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FOREWORD

The work reported herin was conducted by Battelle Motor- und Fahr-

zeugtechnik GmbH (BMF, Battelle Vehicle Technology GmbH) Frankfurt,

FRG on behalf of the US Army Engineer Waterways Experiment Station,

CE, Vicksburg, Mississippi, under a contract from the US Army

European Research Office, London. It is part of joint efforts by

WES and BMF in the field of terrain data acquisition methods ac-

tivities within the German theater of operations.

The personnel acquiring the various field data included: P. Jessl,

P. Corvin and G. Karsubka, BMF. The report was written by P. Corvin,

P. Jessl and W. Kbppel. W. K6ppel was the principal investigator.

,
ABSTRACT

This report contains the description of a traverse terrain selec-

tion, evaluation and standard mobility terrain data establishment

within a selected military training area at Hammelburg, FRG. Repro-

ducability of the established traverse will be available in order

to serve for future comparative vehicle tests.

Key words:

Traverse terrain data

Mobility
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PART I: INTRODUCTION

Background

Mobility of military vehicles can be quantified by the Army Mo-

bility Model (AMM) /l/ of the U.S. Army, which has also become a

NATO Reference Mobility Model /2/ in recent years. Computer models

like the AMM require - among others - terrain data input for

relevant operational or mission tasks within the corresponding

theater of operation. Investigating mobility on a traverse

(mission-oriented) is the most efficient approach in order to

avaluate both model and vehicle capability.

Purpose and Scope

The purpose of the work reported herein was to establish a standard

traverse terrain description for the German theater of operation to

serve as a traverse terrain data base for relevant mobility tests

and computer model evaluation, too.

Steps performed were:

- the selection of a suitable traverse in cooperation with U.S.

Army representatives and in succession-,j

-the establishment of a traverse terrain data base prior to the

first vehicle tests

The mobility test program addressed above was aimed at generating

wheeled vs. tracked vehicles mobility data as part of the NBC

Surrogate Reconnaissance System performance evaluation program.

Here, the U.S. Army Waterways Experiment Station (WES) had the key

coordination role to design and specifiy a suitable vehicle test

program. , - .
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PART II: TRAVERSE SELECTION

Preselection

After a first inspection of the terrain topographical conditions at

the Hammelburg infantry school, a German Army military training

area, in November 1985 by personnel of WES, BMF and the Hammelburg

U.S. Army liaison officer a preliminary test course was layed out

by BMF which incorporated the necessary terrain, road and trail

parameters. These included a sufficient traverse length of approxi-

mately 22 km, a well balanced distribution of cross-country, road,

and field and forest trail segment percentages, as well as a good

reproducability of the traverse.

The layout of the course was then discussed in February 1986 be-

tween BMF and the responsible commander of the military training

area at Hammelburg in order to identify restrictions to be taken

into account.

Traverse Layout

The final traverse layout was then agreed upon by WES/BMF members

in April 1986 and established on a topographic map sheet of the

training area at a 1:10.000 scale.

Additional information obtained by BMF during the layout phase were

a tracked vehicle trafficability map of the training area, a CCM-

map of the Hammelburg area as well as soil type and bore hole in-

Uformation of the German Mil-Geo agency for the area of interest.

Based on these information, the traverse layout on the available

topomap was established; Fig. 1 shows the location of the traverse

on the Hammelburg area topo map as well as the bore hole locations.

FAI UEII N1(I( R- LJN) FIIR [ ( I II tiNIK (\1IHII
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PART III: TRAVERSE DATA ESTABLISHMENT

Field Inspection

In April 1986 the WES/BMF field team inspected the selected tra-

verse layout at the Hammelburg area and determined the final

necessary adjustments to be made. Wet gap crossings were not

includable in the traverse due to environmental protection

reasons. Generally, the Hammelburg training area is significantly

built up by cohesive soils, mainly clayey silts (ML soils) to silty

clays, of relatively high soil strength (CI values2 200 psi) even

for wet condition within the predominating areas which are grass-

covered. Slopes are frequently changing with approximately maximum

values at the order of 20%.

Traverse Survey

A WES/BMF field team established the traverse terrain data base in

terms of standard Army Mobility Model (AMM) terrain input data

prior to the vehicle tests in May 1986. During the vehicle test

period relevant terrain data were updated, if necessary; this in-

cluded soil strength values and course deviations which had to be

made during the test period. Terrain data were taken on

- slope (including side slopes)

- soil strength

- soil type

- surface roughness

terrain unit length and altitude
- terrain unit type

- curvature

- drivers's visibility

and provided to the WES team members for detailed evaluation.

Available trigonometric points within the test area were connected

to the terrain unit sequence in order to allow for quick retrieval

of the traverse in case of future repetitive vehicle testing cam-

[paigns.
................ ........ BATTELLL MOTOR- ON[) FAHRZEU(JTL(:HNIK ()MB3H
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Soil samples were taken at selected sites in order to generate de-

tailed moisture and plasticity limit data (table 1). Also, precipi-

tation values were determined for an adjacent weather station

(see tables 2, 3) prior to and during the vehicle test period.

Also, the air temperature and precipitation in *C and mm as well as

in % of long range mean values are shown in figures 2-9 for descri-

bing the meteorological boundaring conditions.

The traverse was approximately 27,5 km long and consisted out of

128 terrain units, composed of many different terrain conditions as

- primary roads

- secondary roads

- tank trails

- field trails

- forest trails

- cross-country areas of varying slopes, roughness, strengths and

land-use as meadows, stubble fields etc.

The overall classification into roads, unsurfaced trails and areal

cross-country terrain yielded 40% roads, 27% trails and 33% areal

terrain.

Photos 1-128 show the views of the terrain units which were ident-

ified on the traverse.

Vi Photos 129-130 indicate the consecutive terrain conditions met on

terrain units 58 and 59 as well as 87 and 88 which are quite rep-

resentative for the majority of the cross-country meadow segments

of the traverse.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Based on the traverse terrain data established within the Hammel-
burg training area and the vehicle tests performed in May 86 it can

be concluded tnat for future test programs a suitable course has
been identified which is easily reproducable and accessible.

Recommendations

It is recommended that the Hammelburg course available should be
used as an F.R.G. reference course for future mobility test pro-
grams to allow for comparisons of competitive vehicles.

'44
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Photos 21 -22 View of Terrain Units No. 21 to 22
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Photo 26: View of Terrain Unit No. 26
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Photo 30: View of Terrain Unit No. 30
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Photo 32- View, of Terrain Unit~ No. 32
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Pntc58: View olf Terrain Unit N4o. 583

~~59

pbr. -r

j'~~'t~" Ps

S.ES. Mi'$. * ,% -**'

ij,, I .. ,--, -. A R l l, i f\I , I



52~

- 52

Pht 0 Ve fTeri nt N.6

BA III \1-(k ( N)[~ / ld (M I



Photo 62: View of Terrain Unit No. 62
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Photo 64: View of Terrain Unit No. 64
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Photo 66: View of Terrain Unit No. 66
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Photo 70: View of Terrain Unit No. 70
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Photo S0: View of Terrain Unit No. 80
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Photo 117: V iew of Terrain Unit No. 117
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